Poly(ADP-ribosylation) of DNA topoisomerase I from calf thymus.
We demonstrate that the activity of the major DNA topoisomerase I from calf thymus is severely inhibited after modification by purified poly(ADP-ribose) synthetase. Polymeric chains of poly(ADP-ribose) are covalently attached to DNA topoisomerase I. These observations with highly purified enzymes suggest that poly(ADP-ribosylation) may be a cellular mechanism for modulating DNA topoisomerase I activity in response to the state of DNA in the nucleus. Although extensive poly(ADP-ribosylation) of the Mr = 100,000 DNA topoisomerase I from calf thymus resulted in greater than 90% enzyme inhibition, exogenous poly(ADP-ribose) does not, by itself, inhibit topoisomerase activity. After modification, the apparent molecular weight of both the topoisomerase enzyme protein and of the topoisomerase enzyme activity was increased. In vitro, the extent of modification of DNA topoisomerase I could be controlled either by changing the ratio of topoisomerase to the synthetase or by varying the reaction time. More than 40 residues of ADP ribose per topoisomerase molecule could be added by the synthetase. Analysis of a poly(ADP-ribosylated) topoisomerase preparation that was about 50% inhibited revealed an average polymer chain length of 7.4, with 1-2 chains per enzyme molecule.